Background
Osteoblastomas are bone-forming benign tumors that account for <1% of all bone tumors and are usually larger than osteoid osteomas [1] . The lesions may originate in any skeletal location but most commonly occur in the posterior part of the spine, followed by the appendicular skeleton. Most osteoblastomas occur in the medullary region of the bone and rarely occur on the surface of the bone [2] . Among osteoblastomas arising on the surface of the bone, intraarticular conditions have been quite rare [3, 4] . In this study, we report only the third case of an intraarticular osteoblastoma associated with subluxation of the hip joint.
Case Report
In December 2003, a 5-year-old boy was referred to our institute for the evaluation of left hip pain that had restricted ambulation for several months. On physical examination, the left hip showed contracture of abduction and external rotation, with a decrease in the flexion, adduction, and internal rotation of the hip. The boy complained of vague pain on passive motion of the hip joint. Mild tenderness was found around the joint, but no local heat was detected. Body temperature was normal, and laboratory data was unremarkable.
Radiographs revealed a lateral subluxation of the left hip joint. Tomography demonstrated a mineralized lesion adjacent to the surface of the joint. Computed tomography (CT) scan revealed an intraarticular lesion with erratically distributed mineralization. The lesion was 2×3 cm in size and located adjacent to the acetabulum ( Figure 1) . The lesion showed a low signal intensity on T1-weighted magnetic resonance (MR) images and relatively high signal intensity on T2-weighted images. Joint effusion around the lesion was observed on the T2-weighted images. The acetabulum adjacent to the lesion showed diffuse low signal intensity on T1-weighted MR images, but these signal changes were not observed on T2-weighted MR images (Figure 2 ).
An excisional biopsy was performed using the anterior approach. After capsulotomy, a brown-colored, irregularly mineralized, friable lesion was found attached to the acetabulum immediately inferior to the triradiate cartilage. The lesion was 3 cm in diameter at its largest point. The intraoperative pathological diagnosis on the frozen section procedure was a benign bone-forming tumor. The lesion was completely excised. The acetabulum, joint cartilage, and the round ligament appeared normal. Mild proliferation of the synovium was also observed, but no apparent relationship between the lesion and the synovium was observed. On histological examination of the formalin-fixed, paraffin-embedded tissue, the lesion showed a proliferation of osteoblasts with an abundant formation of bony trabeculae. There was mild nuclear atypia of these osteoblasts without atypical mitosis. Proliferation of vessels was also observed around the bony trabeculae. Based on these findings, a final diagnosis of osteoblastoma was made ( Figure 3 ).
One day after the surgery, the boy did not experience pain during passive movements of the leg. We permitted weight bearing 3 weeks after the surgery. At an 8-year postoperative follow-up, he continued to be asymptomatic, and radiographs showed no abnormality around the left hip joint.
Discussion
Most osteoblastomas occur in the medullary regions of the bone and rarely occur on the surface of the bone. In the largest noted series of osteoblastomas, only 4% occurring in appendicular skeletons were surface-type [2] . According to Abolghasemian et al., in 2010, 29 surface-type osteoblastomas were reported, most of which were diagnosed as periosteal osteoblastomas [4] . In the current case, the medullary region of the acetabulum that was adjacent to the lesion showed diffuse low signal intensity on T1-weighted MR images; however, intraoperative appearances and 8-year follow-up confirmed that there was no neoplastic change in that region. Therefore, the current case should be classified as a surface-type osteoblastoma.
Within surface-type bone tumors, intraarticular lesions are a peculiar subtype. In osteoid osteomas, an intraarticular location is not uncommon [1, 5] , while intraarticular osteoblastomas are quite rare. To our knowledge, only 3 intraarticular osteoblastomas (including the current case) have been reported in the English literature [3, 4] . Tonai et al. reported the first case of a 17-year-old boy with an intraarticular osteoblastoma arising from the surface of the femoral neck in 1982 [3] . . Several characteristics were consistent in all the 3 cases. All the patients were male, with a relatively young age of onset. Furthermore, all lesions involved the hip joint, and all patients complained of a vague hip pain associated with limitation of motion (Table 1) . Rarely, osteoblastoma arising in the acetabulum could extend into the hip joint [6] .
Two of the 3 cases reported associated MR image findings. Both cases showed joint effusion of the affected joint, and the current case showed a non-neoplastic signal change of the acetabulum adjacent to the neoplasm. In osteoid osteoma, osteoblastoma and chondroblastoma, neoplastic production of prostaglandin or other chemical mediators have been considered to be associated with synovitis of adjacent joints and signal changes of surrounding tissues in MR images [7] [8] [9] . In the current case, these mediators may be a cause of synovitis and the signal change in surrounding tissues.
In the current case, lateral subluxation of the hip joint was a characteristic. In synovial chondromatosis of hip joints, widening of the joint space is a common feature. Yoon et al. reported that 12 of the 21 cases with synovial chondromatosis of the hip joint showed widening of the joint space [10] . Rarely, subluxation of the hip joint associated with synovial chondromatosis has been reported [11] . Therefore, synovial chondromatosis should be included in the differential diagnosis. Usually, dotted or round regular mineralization patterns are observed in synovial chondromatosis. In contrast, mineralization patterns of osteoblastomas are irregular and variable. In the current case, tomography and CT scans showed irregular distributed mineralization of the lesion. These are unlikely to occur in synovial chondromatosis. Furthermore, metaplastic cartilage proliferation is a histological finding of synovial chondromatosis. Diffuse bone forming features in the current case were not compatible with those of synovial chondromatosis.
Other bone forming neoplasms were included in the differential diagnosis. Since intraarticular osteoid osteoma could cause hip subluxation, it should also be included in the differential diagnosis [12] . Osteoblastomas and osteoid osteomas are both benign bone-forming neoplasms with identical histological features; however, osteoid osteomas usually have a small nidus measuring, <1 cm, while the nidus of osteoblastomas tend to be larger [1] . Since the current lesion measure 3 cm at the largest diameter, osteoblastoma was deemed the appropriate diagnosis.
Osteosarcomas occur on the surface of the bone [13, 14] . However, osteosarcomas that are restricted to joint space have not been reported previously. Osteosarcomas restricted to the hip joint are not likely as a diagnosis of the current case, although histological evaluation of a biopsied specimen or excisional material is mandatory to confirm the final diagnosis.
Conclusions
Osteoblastomas can occur as intraarticular lesions. To the best of our knowledge, this is only the third reported case of an intraarticular osteoblastoma. Although quite rare, osteoblastoma should be considered among the differential diagnoses for patients with pain and subluxation of the hip joint.
